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(54) SEMICONDUCTOR DEVICE, AND MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vertical PNP 
transistor at low cost with good electric characteristics. 
SOLUTION: A p-type semiconductor substrate 1 has an n- 
type buried diffusion region 2 that is formed thereon 
concurrently with an n-type collector region of an NPN 
transistor. In addition, an ion implanting step is carried out to 
form a p-type buried diffusion layer 8 as a p-type collector 
region in the diffusion layer 2. In this case, a p-type element 
separation region 7 is formed at the same time. In a 
conventional manufacturing method for a PNP transistor, 
formation steps of an n-type buried phosphorus diffusion 
layer, a p-type buried boron diffusion layer and an n-type base 
phosphorus layer should be added to a base NPN transistor 
forming step. As compared with the conventional case, only 
the formation step for an n-type base phosphorus layer is 
added, and the manufacturing cost is reduced drastically, and 
an index of TAT in manufacturing is also reduced. 
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